The dorsal (DR) and median raphe (MR) nuclei contain 5-hydroxytryptamine (serotonin, 
Introduction
The 5-hydroxytryptamine (5-HT, serotonin) neurotransmitter system has been implicated in the etiology and treatment of psychiatric disease states, such as depression and anxiety. Two nuclei in the midbrain-pons, the dorsal (DR) and median raphe (MR), contain 5-HT cell bodies that give rise to the majority of the ascending 5-HT projections to the forebrain including the 5 
Methods:
Male Sprague Dawley rats (75-150g) from Taconic Farms were used (Taconic, Germantown, NY). All animals were used in accordance with U.S. Public Health Service's Policy on Humane Care and Use of Laboratory Animals and approved by the institutional IACUC committee. Rats were rapidly decapitated and the head placed in ice-cold artificial cerebrospinal fluid (ACSF) in which sucrose (248 mM) was substituted for NaCl. The brain was rapidly removed and trimmed to isolate the brainstem region. The trimmed brain was affixed to a stage of a Leica microslicer (Leica, Allendale, NJ) with cyanoacrylate glue and submerged with ice-cold sucrose-ACSF. Coronal slices, 200 µ thick, were cut and placed in a holding vial containing ACSF at 37 o C bubbled with 95% O 2 /5% CO 2 for one hour. After one hour the slices were kept in room temperature ACSF bubbled with 95%O 2 /5%CO 2 and were transferred one at a time to the recording chamber (Warner Instruments, Hamden, CT). The composition of the ACSF was (in mM), NaCl 124, KCl 2.5, NaH 2 PO 4 1.25, MgSO 4 2.0, CaCl 2 2.5, Dextrose 10 and NaHCO 3 26.
Electrophysiological Recordings: Slices were placed in a recording chamber (Warner Instruments) and continuously perfused with ACSF at 2 ml/min at 32 o C maintained by an in-line solution heater (TC-324, Warner Instruments). Neurons were visualized using a Nikon E600
(Optical Apparatus, Ardmore, PA) upright microscope fitted with a 40X water-immersion objective, differential interference contrast (DIC) and infrared filter (IR). The image from the microscope was enhanced using a CCD camera and displayed on a computer monitor. Wholecell recording pipettes were fashioned on a P-97 micropipette puller (Sutter Instruments, Novato CA) using borosilicate glass capillary tubing (1.2 mm OD, 0.69 mm ID; Warner Instruments).
The resistance of the electrodes was 5-10 MΩ when filled with an intracellular solution of (in The DR recordings were confined to the ventromedial DR subdivision that contains the densest cluster of 5-HT neurons. A visualized cell was approached with the electrode, a gigaohm seal established and the cell membrane ruptured to obtain a whole-cell recording using an Axoclamp 2A amplifier (Axon Instruments, Foster City, CA). Once the whole cell recording was obtained, cell characteristics were recorded using current clamp techniques. If the series resistance of the electrode became greater than 20 MΩ, the cell was discarded. Signals were digitized by a Digidata 1320 analog-to-digital converter (Axon Instruments) and stored on-line using pClamp 7/8/9 software (Axon Instruments). The liquid junction potential was approximately 10 mV between the pipette solution and the ACSF and was not subtracted from data obtained.
Drugs were added to the ACSF in known concentrations. A stock solution was made and diluted on the day of the experiment to obtain the desired concentration in the ACSF. All chemicals for making the ACSF, electrolyte solution, and 5-carboxyamodotryptamine maleate (5-CT) were purchased from Sigma-Aldrich (St. Louis, MO). WAY 100,635 was generously donated by Wyeth-Ayerst (Princeton, NJ).
Immunohistochemistry: Standard immunofluorescence procedures were used to visualize the filled cell and neurotransmitter content. Slices were fixed by submersion in 4% microscope (Leica, Allendale, NJ). Images were captured using a digital camera and Openlab 3.09 software (Improvision, Inc., Lexington, MA) on the fluorescence microscope and a digital camera and Leica Confocal software (Version 2.5, Leica). When using the confocal microscope sequential collection, i.e., Cy3/Alexa 633 separately from FITC/Alexa488, of images 0.6 µ in thickness were acquired at the level of the cell body of the biocytin labeled neuron. The laser power and emission filters were adjusted for both the red and green fluorophor so that there was negligible possibility of false positive result. This was done by exciting at the optimal wavelength for the green fluorophor and detecting using the emission spectra for the red fluorophor and vice versa. When Cy3 and FITC were used the emission spectra were narrowed on the confocal microscope to reduce the likelihood of bleed-through. Images were adjusted to optimal color balance and contrast using Adobe Photoshop 6.0 software (Adobe, San Jose, CA).
Statistics: Analysis of variance (ANOVA) or t-tests were used to test for statistical significance. A probability of p ≤ 0.05 was considered significant. All data are reported as mean ± SEM.
Results
Whole cell recordings were made from a total of 86 neurons, 49 in the ventromedial DR and 37 in the MR. None of the cells, 5-HT or non-5-HT containing, were spontaneously active.
Immunohistochemistry visualized with a fluorescence or confocal microscope was used to determine if the neuron was 5-HT or non-5-HT containing. The biocytin filled cell body was found, then the immunofluorescence for 5-HT was visualized. The determination that the neuron With the microscope used for electrophysiology, DR neurons were easy to visualize and they were clustered close together ( Figure 1A ). It was not easy to distinguish between 5-HT and non-5-HT cells in the DR based on size or shape. In contrast in the MR the cells were very difficult to see; the neurons were not clumped together and there appeared to be dense fiber tracts Photomicrographs of 5-HT immunoreactivity are seen in panels A1, B1 and C1, of biocytin in panels A2, B2 and C2, and of 5-HT and biocytin together in panels A3, B3 and C3. Figure 3A1 -3 is the x-y axis, B1-B3 is the y-z axis and C1-C3 is the x-z axis. The number of sections acquired was 37 through a total depth of 22 µ. The biocytin filled neuron is indicated by the arrowhead in Figure A2 , and the dark space where the neuron would be is indicated in panels A1, A3, B1 and C1 by the arrowhead. In panel A3 the neuron is red because it is not double labeled. In panels B1-B3 and C1-C3 it is also apparent that the biocytin labeled cell is not immunoreactive for 5-HT. A neuron that is 5-HT immunoreactive is indicated by an arrow in panels A1, A3 and B1. 5-HT labeling is seen throughout the extent of the z axis. These photomicrographs provide evidence that the labeling of the 5-HT neurons was successful throughout the extent of the slice and that the biocytin-filled neuron was not 5-HT containing. (Table 1) . However, even though the amplitude of the AHP was greater the time course was the same because the AHP t1/2 and the AHP duration were not significantly different between the neurons of the two subfields (Table 1) .
The non-5-HT containing neurons could be grouped into three different cell types as seen in Figure 7 . The first type of cell, referred to here as Type I ( (Table 1) . Even though the duration of the action potential was smaller, the Type I non-5-HT cells exhibited a shoulder on the falling phase of the action potential, similar to that recorded from 5-HT containing neurons of the DR ( Figure 7C ).
In the median raphe both 5-HT and non-5-HT containing cells were found. As previously stated, it was more difficult to visualize any neuron in the median raphe as compared to the dorsal raphe. However, when cells were found it was easier to distinguish the two cell Table 2 ). The response in the non-5-HT containing neurons was around half the magnitude of the response elicited in 5-HT containing neurons.
Also, in Figure 8B2 is a current trace from the same cell in Figure 8B1 depicting the response to 5-CT (100 nM) administration when the neuron was voltage clamped at -60 mV.
In the MR the magnitude of the hyperpolarization in response to administration of a saturating concentration of 5-CT was also measured in both 5-HT containing and non-5-HT containing neurons ( Figure 9 , Table 2 ). The non-5-HT containing neurons did not exhibit any change in membrane potential or membrane resistance in response to 5-CT administration ( Figure 9A ). The magnitude of the response elicited by 100 nM 5-CT was significantly smaller in the non-5-HT containing neurons of the MR than the 5-HT containing neurons ( Table 2 ). The 5-HT containing neurons had a concentration-dependent response to 5-CT ( Figure 9B ).
The magnitude of the response to 100 nM 5-CT was also significantly different between the Type I non-5-HT neurons in the DR and MR (DR 6.7 ± 1.7, MR 0.0 ± 0.0; t = 2.57, p = 0.02).
A direct comparison of the hyperpolarization elicited by different concentrations of 5-CT is summarized in Figure 10 for The difference in the time constant of the MR and DR neurons indicates that there may be differences in their morphology. Also, the processing of synaptic input will be different.
Whereas the rise time and amplitude of synaptic input may be greater in the MR, the possibility of synaptic input temporally summating will be less in MR than in the DR neurons. However, it is important to remember that even though whole cell recording techniques were used, the dendritic processes of the 5-HT containing cells are extensive and the neuron is not isopotential.
The measurement of the neuronal time constant will be primarily influenced by the morphology of the cell near the soma. An in depth analysis of cell morphology needs to be conducted to test the hypothesis that the morphology of the 5-HT containing neurons of the MR and DR are different.
The magnitude of the AHP following a single action potential was greater in MR than Resting membrane potential for cell A was -72 mV and for cell B -56 mV. 
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